Free radical scavenging and the expression of potentially lethal damage in X-irradiated repair-deficient Escherichia coli.
When cells are exposed to ionizing radiation, they suffer lethal damage (LD), potentially lethal damage (PLD), and sublethal damage (SLD). All three forms of damage may be caused by direct or indirect radiation action or by the interaction of indirect radiation products with direct DNA damage. In this report I examine the expression of LD and PLD caused by the indirect action of X rays in isogenic, repair-deficient Escherichia coli. The radiosensitivity of a recA mutant, deficient both in pre- and post replication recombination repair and SOS induction (inducible error-prone repair), was compared to that of a recB mutant which is recombination deficient but SOS proficient and to a previously studied DNA polymerase 1-deficient mutant (polA) which lacks the excision repair pathway. Indirect damage by water radicals (primarily OH radicals) was circumvented by the presence of 2 M glycerol during irradiation. Indirect X-ray damage by water radicals accounts for at least 85% of the PLD found in exposed repair-deficient cells. The DNA polymerase 1-deficient mutant is most sensitive to indirect damage with the order of sensitivity polA1 greater than recB greater than or equal to recA greater than wild type. For the direct effects of X rays the order of sensitivity is recA greater than recB greater than polA1 greater than wild type. The significance of the various repair pathways in mitigating PLD by direct and indirect damage is discussed.